



Clipping and the CD 

Dear Editor— As someone who 
makes a living creating CD 
masters for record labels, and 
an equipment designer also, | 
have to respond to the article 
by Mr Giesberts (‘Clipping Indi- 
cator’ - Elektor Electronics, 
October 1998 - which also 
appeared in Audio Electronics 
- J anuary 1999), 

The timing could not have 
been better since | was work- 
ing on an album that contains 
tracks mastered both here and 
at perhaps the best-known 
mastering facility on the West 
Coast. | was in the process of 
examining peak levels. This 
topic also relates to a page 
called ‘TechNews’ that l'm 
about to open on my website, 
www.drtmastering.com 

For major and most indepen- 
dent record label releases, it is 
mastering facilities, not record- 
ing studios, that are responsible 
for setting the levels that you find 
on a CD. This is a sector of the 
industry that is not well known 
outside the business itself, and 
there are Some common prac- 
tices worth mentioning. 

It is very common to have 

clipping on CDs, in all music 
styles, but especially in Pop. 
This takes two forms: 
1. Actual clipping the waveform 
at the maximum positive or 
negative value for two samples 
or more. 

A little history. The Sony 
PCM1610 and 1630 proces- 
sors, writing a video signal to a 
3/42 Umatic tape deck, pro- 
duced the vast majority of mas- 
ter tapes for CD production 
through the 1980s and early 
1990s. These had a clipping or 
‘Over’ indicator that would light 
up at one of three presettable 
levels: 4, 8 or 16 consecutive 
samples at the positive or neg- 
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ative rail. The default 
setting that most pro- 
fessionals used was 8 
samples. This means 
that you could clip the 
signal for 7 samples 
and no ‘Over’ would be 
indicated. Folks into more 
aggressively hot music could 
set the limit at 15 samples. 
Depending on the program type, 
and what compression was 
used just below the ‘Over’ 
threshold, Sony and most oth- 
ers determined that clipping on 
this scale was not a problem for 
most consumers. So, like it or 
not, there has been clipping on 
CDs from the start. If it was 
always restricted to below 8 
samples, or even 16, that would 
be the good news ... 

(I have to comment here on the 
editor’s parenthetical remark. 
Itis precisely because of com- 
mercial acumen that label exec- 
utives and producers demand 
that their material be recorded 
as hot as possible onto a CD. 
There is an unfortunate ten- 
dency in the industry to want 
your CD louder than the rest, 
because it gets people’s atten- 
tion, at least for a short while. 
Any mastering facility or studio 
that refuses to record a hot 
level for a client who demands 
it, and (trust me) many do, will 
lose that client.) 

And now, the bad news ... 

2. Clipping below maximum 
possible level. 

Mastering engineers who are 
asked to cut a hot level (and 
who want to keep their jobs) do 
the sensible thing: they insert 
a limiter ahead of the CD burn- 
er that will restrict the maxi- 
mum level to perhaps just a 
sample or two below the rails. 
Since there are roughly 65,536 
discrete levels that can be rep- 
resented by a 16-bit number, 
throwing away two or four is 
not a big deal. Dynamic range 
is not affected noticeably, the 
CD replication plant will accept 
the master as having no 
‘Overs’, and will cut the disc 
without further signal process- 
ing. (The fact that these plants 
often do processing is yet 
another can of worms.) 
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Since the disc is technical- 
ly within specification, the 
clients are free to insist on even 
hotter levels for their next 
album. This means that more 
of the disc will be clipping, but 
now at a ‘safe’ level just below 
the rails. It is not uncommon to 
see MANY dozens, even HUN- 
DREDs, of consecutive sam- 
ples clipping in this way, 
depending on the music style. 

The only silver lining is that 
if you apply the proper type and 
amount of compression and 
limiting, so that the transition 
into (moderate) clipping is 
smooth, many people actually 
enjoy the sounds of the arte- 
facts that result. Harmonics are 
generated, the sound gets 
momentarily brighter in charac- 
ter, and people think they are 
hearing clarity, rather than dis- 
tortion. (Consequently, getting 
this transition zone right - the 
upper few dBs of dynamic range 
- is where | continue to spend 
a large amount of time when 
designing mastering gear. In EE 
and AE tradition, it is possible 
to build equipment that outper- 
forms anything you can buy.) 

This is big business for 
hardware manufacturers. They 
sell hard limiters, soft limiters, 
tube and solid state, compres- 
sors with hard and soft knees 
(transition zones). One manu- 
facturer of A/D converters used 
on tens of thousands of CDs 
builds a ‘soft clipper’ right into 
the converter, with the express 
purpose of making the music 
sound louder. 

You can also buy multiband 
digital processors or software 
for your PC which will antici- 
pate when the signal is about 
to clip, and reduce the level 
before the clipping occurs. 
Radical er... waveshaping 
(don’t call it distortion - a bad 
thing) may be required to do 
this, but the result is that you 
can get crushing average lev- 
els onto the CD. 

Does this sound good? 
ummmim... welllll... it’s loud. 
What to do about all this? 
Demand more conservative lev- 
els? Don’t buy CDs with clipping 
on them? Change the label's 
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practices? Perhaps all of these. 
Monitoring the signal with 
an oscilloscope is very infor- 
mative. If readers are interest- 
ed, | can suggest a very simple 
circuit ($US5.00 in Radio Shack 
parts) that you can insert ahead 
of the scope, doubling the ver- 
tical resolution and make it 
much easier to read. | use it as 
one of my visual monitors when 
working on CD masters. 
David Torrey 
DRT Mastering 
001 603 924 2277 


Thanks for opening our (and 
our readers’) eyes to yet 
another aspect of commercial 
practice that is not given gen- 
eral publicity. 

Any comments to this letter 
should be addressed to the 
Editor, Elektor Electronics, PO 
Box 1414, Dorchester, England 
DT2 8YH. 


CTO: the world’s first 
message switch 

Dear Editor— The otherwise 
excellent article by Gregg Grant 
(Elektor Electronics, February 
1999) is marred by his dis- 
cussion on loading coils (page 
14). Twisted pair losses are at 
a minimum when LG= RC. This 
equation is not satisfied on 
underground telephone cables. 
Thus, loading coil (series 
inductance) were added in an 
attempt to make the equation 
balance. Typically, 22 mH was 
added every 2000 yards, and 
such loaded cables were in uni- 
versal use in the audio trunk 
and junction network for at 
least 50 years. 

However, lumped loading 
causes the twisted pair to act 
as a low-pass filter with a cut- 
off frequency around 3900 Hz. 
So, rather than combat high- 
frequency losses as suggest- 
ed by the author, they had just 
the opposite effect! 

Chris Wood, Oxted, Surrey 


Mr Grant replies: “Mr Wood is 
entirely correct: my thanks to 
him for pointing out my over- 
sight. Also, apologies to read- 
ers | have unwittingly misled.”. 





